Introduction
Rapid access to rheumatology care has become increasingly important as early aggressive treatment with disease-modifying antirheumatic drugs (DMARDs) and/or biologic agents can prevent irreversible joint damage and long-term disability in patients with IA. Early intervention with a treatment decision within 6 weeks of referral in patients with suspected RA 1 is directly related to improved clinical outcomes, functional status, and a higher quality of life. [2] [3] [4] [5] [6] In Ontario, only 38% of patients with RA are currently meeting this benchmark for first point of contact with a rheumatologist. 7 Fewer than 50% receive a DMARD within 6 months of symptom onset. In Canada, more than 272,000 people currently live with RA, representing 0.9% of the Canadian adult population, and this number is expected to increase by 1.3% in the next 30 years. 1 This increased prevalence of patients with IA will be exacerbated by a concurrent shortage of practicing rheumatology specialists 9 and a progressive deficit in their numbers within the next 10 years across Canada has been reported. 10 The potential deficiencies in rheumatology care are further exacerbated by access barriers to rheumatology services, particularly for populations with low access to primary care physicians or more vulnerable populations. 11 These studies underscore the urgent need to address shortages in traditional human health resources and thus consider more efficient and effective models to deliver arthritis care. In order to meet these service-demand issues in rheumatology, one viable option under consideration is the adoption of alternative models of care to increase capacity, not only in highly populated urban areas, but also in remote and rural areas. At the core of these new models of arthritis care is the reliance upon strong inter-professional collaborative relationships between existing rheumatologists and other highly trained, competent health care professionals. In such service delivery models, the skillsets of advanced practice or extended role practitioners (ERPs) are leveraged and with medical directives or authorized activities in place, 12 have significant potential to magnify the workforce capacity and improve access to care for patients living with arthritis. [13] [14] [15] The impetus to facilitate access and shorten wait times to a rheumatologist's assessment has gained traction elsewhere and includes consideration of how other health professionals, with appropriate training, might be able to fulfill certain roles as "gatekeepers". 16 In Canada, it has been similarly proposed that by using a broader range of providers in the centralized intake of patients with rheumatoid and osteoarthritic conditions, there is the potential to improve access to care and ultimately enhance the patient care experience. 17 The development of specialized training programs to educate and accredit ERPs in arthritis care is central to preparing the human health resource for advanced practice. [18] [19] [20] The University of Toronto-based ACPAC 21 program was developed specifically to promote the extension of roles of experienced arthritis healthcare professionals (including Physical Therapists, Occupational Therapists, and Nurses) to work as ERPs in two identified streams of arthritis care: triage and ongoing clinical care. Graduates of the ACPAC program 21 represent a new cadre of practitioners, having received additional training at the postlicensure level and undergone formal evaluation to establish competency in advanced assessment, diagnosis, and management of select arthritic conditions. 18 Their roles have been evaluated and described in a global construct at the health services level, with favourable outcomes for the patient 15 as well as at clinical utilization and early system integration and change levels. 13, 14, 19, [22] [23] [24] While there are many described roles of advanced practice physiotherapists in rheumatology practice, there is a lack of knowledge around their specific management of patients with suspected IA. 25 To date, the contextual efficacy of ERPs working within a shared-care model in a community-based rheumatology practice has not been studied. The primary objective of this study was to determine the ability of an experienced ACPAC program-trained ERP working in a triage role to correctly identify patients with suspected IA for priority assessment by a rheumatologist. A secondary objective was to determine the impact of an ACPAC program-trained ERP on access-to-care for patients with IA, as measured by time-torheumatologist-assessment and time-to-treatment-decision.
Materials and methods
A prospective study design, integrated into routine clinical practice was used to evaluate the ability of the ACPAC-trained ERP to identify priority (suspected IA) patients using a standardized electronic medical record (EMR) triage form ( Figure 1 ) and assess the impact of the ERP-triage model on time-to-rheumatologist-assessment and time-to-treatmentdecision. A retrospective chart review was then conducted to compare time-to-rheumatologist-assessment and timeto-treatment-decision in the solo-rheumatologist practice in Brampton, ON, Canada. The ERP had 13 years of clinical experience as a physical therapist and 7 years of clinical experience as an ACPAC ERP. The rheumatologist had 18 years of clinical experience in a community practice setting.
study population
Consecutive adult patients (>18 years of age) newly referred by local primary care physicians between January 2012 and March 2013 were paper triaged by the rheumatologist to see the ERP if there was a suspicion of IA ("gray zone" patients). Gray zone patient referrals included those with some features suggestive of IA either in the form of laboratory or radiographic investigations and were selected for the shared-care model. 
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improving rheumatology care access patients who had been seen by a rheumatologist within the past 5 years, or who needed a second opinion for a previously diagnosed rheumatic condition. The excluded patients were seen directly by the rheumatologist.
Triage intervention
Prior to the triage assessment by the ACPAC ERP, patients completed a medical history form containing demographics, past medical history, medications, allergies, social history, and family history as per usual care. The ACPAC ERP's triage assessment consisted of a timed 15-minute appointment with findings documented on a standardized EMR form ( Figure 1 ).
Measures collected as part of the standardized EMR assessment form included a history of the current condition, patient-reported pain, morning stiffness, fatigue, sleep, and a patient global assessment of health. Laboratory data and imaging reports provided by the primary care physician in the referral were reviewed. A physical exam that included blood pressure measurement, grip strength, tender joint count, swollen joint count, enthesial, and tendon involve- 
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ahluwalia et al ment as well as a spinal exam was documented. Suspected diagnoses were considered and further investigations were ordered as needed. The ERP had advanced medical directives to order additional laboratory tests or X-rays as necessary by clinical judgment, with the results forwarded to the rheumatologist. The ERP did not have access to the laboratory and X-ray results, but relied solely upon clinical judgment to prioritize patients with suspected IA (including RA, PsA, AS, SLE, CTD, and other IA) to see the rheumatologist. Patients in whom IA was not suspected (including OA, crystal, FM and other MSK conditions) were given education, exercises, joint protection advice, referral for splinting as needed, and booked for a rheumatologist's appointment on a non-priority basis. The rheumatologist independently assessed both the priority and non-priority patients, and the diagnosis and treatment recommendations were documented in a typed consultation note. At the time of consultation, the rheumatologist had access to the ERP's EMR triage assessment and additional test results as ordered by the ERP. The rheumatologist's final diagnosis was based on the patient's history, physical examination, and investigations sent by the referring physician and/or ordered by the ERP.
A comparative group was derived from a retrospective chart review conducted over a 25-month period on a similar number of patients diagnosed with IA assessed under the solo-rheumatologist model. Time-to-rheumatologist-assessment and time-to-treatment-decision were calculated for both the triage intervention and comparative groups. analysis Data were entered into an Excel spreadsheet, and all analyses were conducted using Excel and SAS version 9.4. 26 Descriptive statistics were used to report patient demographics of the sample. As this was a quality improvement initiative, no power calculation was performed.
Diagnostic accuracy of the priority rating by the ERP and descriptive statistics were performed. Sensitivity (Se) (Se = true positive (A)/(A + false negative (C)) was considered to be the proportion of patients with a positive criterion test that the ERP correctly detected (true positive rate); Specificity (Sp) (Sp = true negative (D)/false positive (B) + (D) was the proportion of patients with a negative criterion test that the ERP correctly detected (true negative rate); positive predictive value (PPV) (PPV = A/A + B) was the probability that a patient with a positive triage intervention test actually had a positive criterion test; negative predictive value (NPV) (NPV = D/C + D) was the probability that a patient with a negative triage intervention test actually had a negative criterion test.
Kappa coefficient was used to assess the level of agreement between the ACPAC ERP priority rating and the rheumatologist's diagnosis of IA. Percentage (or observed) agreement (proportion of cases for which the ERP and rheumatologist agreed) was also calculated.
Wait times were measured as the number of days from primary care referral to rheumatologist assessment (time-to-rheumatologist-assessment) and the number of days to the treatment decision (time-to-treatment-decision) in both the ERP-triage model and the retrospective review of the solo-rheumatologist model for patients diagnosed with IA.
ethical review
Permission to perform the retrospective chart review and use of routinely collected data from those patients included in this study was approved by the REB of the William Osler Health System. Individual signed informed consent was not required by the REB for quality assurance retrospective review of charts. All patient data were maintained with confidentiality in accordance with the Declaration of Helsinki.
Results

study population
One hundred forty-two "gray zone" patients were seen and triaged by the ERP; however, 21/142 (14.8%) canceled or did not show up for the rheumatologist's assessment leaving 121 in the study population. Of those with suspected IA who did not attend the appointment with the rheumatologist (n=6), 100% were female, and the mean age (39.8 years) of this group was also younger than other groups (Figure 2 ). Ultimately 49/121 (40% of study sample) were confirmed to have IA by the rheumatologist's assessment. The ERP's allocation of patients to suspected diagnostic subcategories for both IA and non-IA conditions was also very similar to those confirmed by the rheumatologist (Figure 3 ).
Triage intervention
True positives: Of the 49 patients who were assessed by the rheumatologist as having a diagnosis of IA, the ERP correctly identified 49 (100%) as suspected IA.
True negatives: Of the 72 patients who were assessed by the rheumatologist as having a non-IA diagnosis, the ERP correctly identified 67 (Sp 93%) as suspected non-IA.
False positives: Of the 72 patients who were assessed by the rheumatologist as having a non-IA diagnosis, the ERP considered 5 (6.9%) as suspected IA.
False negatives: Of the 49 patients who were assessed by the rheumatologist as having a diagnosis of IA, the ERP considered none (Se 100%) as suspected non-IA. The PPV for the ERP (ie, cases where the patient was triaged as suspected IA) and the rheumatologist diagnosed the patient with IA was 90.7% (95% CI: 79.7%-96.9%). The NPV for the ERP (ie, cases where the patient was triaged as suspected non-IA and the rheumatologist (Figure 4 ). Gray zone patients deemed non-priority (suspected non-IA) in the ERP-triage model waited an average of 115.6 days to rheumatologist assessment. These non-priority patients waited an average of 48.7 days from referral to ERP triage and 66.9 days from ERP to rheumatologist assessment.
Discussion
In this study, we evaluated the ability of an ACPAC-trained ERP to correctly identify patients with suspected IA, the agreement with the rheumatologist's subsequent diagnosis, and the impact the ERP-triage model had on time-to-rheumatologist-assessment and time-to-treatment-decision. The ERP was able to correctly identify suspected IA patients for priority assessment by the rheumatologist (PPV = 90.7%). There was excellent agreement (Kappa coefficient = 0.92) in diagnostic accuracy between the rheumatologist and the ERP. This model resulted in considerable wait-time reduction for treatment-decision for patients with suspected IA and also allowed earlier nonmedical therapy to be initiated for suspected non-IA patients. Furthermore, when the diagnostic agreement between the ACPAC ERP and the rheumatologist was probed, there was close alignment of how patients were assigned within the diagnostic subcategories of IA and non-IA conditions.
In this sample population, 60% of patients referred for rheumatology consult did not have inflammatory disease requiring urgent consultation. Similarly, in an orthopedic setting, at least 70% of patients referred to orthopedic surgeons did not require surgical management 27, 28 with strong agreement in making that decision observed between highly trained advanced practice physical therapists and orthopedic surgeons. 24, 27, 29 Forty percent of the patients triaged by the ACPAC-trained ERP in this sample across a 14-month period presented with urgent inflammatory conditions allowing their care to be prioritized to the rheumatologist. Of further note, the ERP had advanced directives to order additional laboratory or radiological investigations at the time of the triage assessment. When these patients presented to the rheumatologist for confirmatory assessment, the results of those tests were available, thus eliminating the lag between initial assessment and treatment-decision found in the solorheumatologist model. The time-to-treatment-decision is 
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improving rheumatology care access the outcome that is important clinically. Initial consultation with the rheumatologist does not ascertain the initiation of an intervention; however, having the results of ERP-initiated investigations available at the time of the rheumatologist consultation allowed the physician to make a treatment decision at the first visit in this shared-care model. If a patient was deemed priority by the ERP, they were booked on best effort within 4-6 weeks to see the rheumatologist. If a patient was deemed non-priority by the ERP, the patient was booked in ~3-4 months to see the rheumatologist. It is typical of patients with non-IA in this solo-rheumatologist's practice to be seen 6-9 months after referral. Gray zone patients with suspected non-IA in the ERP-triage model were seen earlier by the rheumatologist as they had the benefit of additional laboratory or radiologic investigations and also had the benefit of being supported with conservative management strategies given by the ERP prior to the first rheumatologist visit.
Six young women (mean age 39.8 years) in whom the ACPAC ERP suspected having IA did not follow through with their priority appointment with the rheumatologist. As per routine clinic practice, attempts to contact these patients and their referring physicians were made. In comparison, there is typically a ~10% no show rate for new patients with suspected IA in this community rheumatology practice. In other populations of women in this age profile afflicted by a significant medical condition, similarly poor attention to health care has been noted. As a possible explanation, the lack of attention to personal health needs has been reported among those in caregiving roles such as might be experienced in child-bearing or rearing years. 30 
strengths and limitations
A limitation of the study may be that the rheumatologist was neither blinded to the original paper triage of the patient nor to the ERP's suspected diagnosis and was able to review the ERP's assessment during the initial rheumatologist visit. Patients were neither randomly assigned to the intervention nor was a power calculation performed to determine sample size. This study was conducted as part of our practice's quality improvement and not as a clinical trial, therefore it was not designed to assess interrater reliability. However, this represents the reality of a clinical setting, and it would not be ethical to withhold test results from the rheumatologist for review at the time of patient consultation.
Another limitation is that this study compared triage priority ratings made by one expert ERP and as such, the findings may not be generalizable to other settings. The familiarity of the ERP and the rheumatologist with the notion of shared-care is a strength of our clinical model. The ACPAC ERP had trained and worked with the rheumatologist for >7 years and was aware of the rheumatologist's practice patterns which may have influenced the outcome of this study. In another shared-care ERP model, patients with suspected non-IA were shown to experience slightly longer wait times to see a rheumatologist than they would have experienced in a solo-rheumatologist model of care, 23 but they were not dissatisfied with this outcome. 31 In the present study, gray zone suspected non-IA patients were seen earlier (3-4 months) than the traditional solo-rheumatology model (6-9 months). This ERP shared-care model additionally allowed investigations, non-pharmacologic treatment modalities, health education, and self-management strategies as permitted by the medical directives to be given to these patients during the time between the ERP triage assessment and the rheumatologist's assessment. The subject of patient satisfaction with both solorheumatologist and ERP models of care is important and will be explored in future research conducted by our team.
A strength of the ERP-triage model was the clinically significant reduction in time-to-treatment-decision for those patients with suspected IA. Early treatment reduces patient suffering, reduces joint damage, improves mobility and function, and also has significant fiscal implications to patients, their families, and to society. [1] [2] [3] [4] [5] [6] [7] 32, 33 
Conclusion
Embedding an ERP-triage model into community rheumatology care can be ideal in settings where there is a shortage of human health resources for arthritis care. The ability of an experienced and well-trained ERP to assess patients with suspected IA resulted in prompt rheumatology consultation and earlier treatment decisions. A formal postlicensure training opportunity such as the ACPAC program ensures acquisition of the advanced skills and knowledge necessary to support the development of extended practice roles in appropriately chosen health care providers already invested in arthritis care.
The triage role of the ERP outlined in this paper is only one of the potential roles that can be supported in the sharedcare model. An ACPAC ERP is trained to work independently seeing patients for whom DMARDs/ biologics have been initiated and for interim follow-up visits to assess for compliance and side effects as well as early response to treatment. These practitioners could carry out an IA care plan consisting of patient education on their disease and treatment to improve adherence, comorbidity identification, and ensuring vaccinations are up to date. The ERP could also work in parallel stream alongside the rheumatologist seeing stable patients in follow-up and identifying those patients who have experienced a flare and thus require a rheumatologist's prompt assessment. The study of further potential use of ACPAC ERPs to improve access to health care includes evaluating their deployment in primary care, for example, family health teams, follow-up, and monitoring of patients with IA, etc. These areas need further development and research at the policy and health service delivery level to ensure that the ACPAC ERP is most effectively positioned and enabled to improve access to care so that the most urgent patients receive prompt rheumatology assessment and treatment.
Abbreviations
ACPAC, Advanced Clinician Practitioner in Arthritis Care; APP, advanced practice physiotherapists; AS, ankylosing spondylitis; CTD, mixed connective tissue disease; DMARDs, disease-modifying antirheumatic drugs; EMR, electronic medical record; ERP, extended role practitioner; FM, fibromyalgia; IA, inflammatory arthritis; MSK, musculoskeletal (conditions); NPV, negative predictive value; OA, osteoarthritis; PPV, positive predictive value; PsA, psoriatic arthritis; RA, rheumatoid arthritis; REB, Research Ethics Board; Se, sensitivity; SLE, systemic lupus erythematosus; Sp, specificity.
